Identification of somatostatin sst2(a) receptor expressing neurones in central regions involved in nociception.
Somatostatin is a neuromodulator and neurotransmitter in the central nervous system. Administration of somatostatin to the spinal cord or brain areas involved in nociception has been shown to result in analgesia. Little information is available about the somatostatin receptor types which may be involved in mediating the neuromodulatory and analgesic effects of the peptide. To define the neuronal systems expressing the sst2(a) receptor in brain areas associated with analgesia, immunohistochemical co-localisation studies were carried out in the periaqueductal grey (PAG) and spinal cord using an antibody specific for the sst2(a) receptor. To further define sst2(a) receptor expressing neurones, sst2(a) receptor immunohistochemistry was combined with retrograde tracing using fluorogold. In the PAG, sst2(a) receptor expressing neurones were found to co-express calbindin D28k (36%), the glutamate transporter EAAC-1 (25%), and GABA transporter GAT-1 ( approximately 10%). A total of 65% of sst2(a) positive neurones projected to the thalamus. In the spinal cord, the sst2(a) receptor shows cellular co-localisation with EAAC-1 and GAT-1. Immunohistochemistry and receptor autoradiography using [125I]BIM 23027 after dorsal rhizotomy of the lumbar dorsal roots, L4 and L5, suggests that the somatostatin sst2(a) receptor is not present on primary afferent neurones. Dorsal hemisections of the mid thoracic cord did not alter the immunohistochemical signal for the somatostatin sst2(a) receptor, providing further evidence for an intrinsic localisation of the receptor protein in the dorsal horn of the spinal cord. These data show that the somatostatin sst2(a) receptor exists on morphologically and neurochemically heterogenous neurones and is closely associated with brain areas involved in analgesia and the modulation of nociception.